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[bookmark: _Ref35586532]Introduction
The NES WID [1] identifies the objectives for SSB-less operation as follows:
	1. Specify SSB-less SCell operation for inter-band CA for FR1 and co-located cells, if found feasible by RAN4 study, where a UE measures SSB transmitted on PCell or another SCell for an SCell’s time/frequency synchronization (including downlink AGC), and L1/L3 measurements, including potential enhancement on SCell activation procedures if necessary [RAN4, RAN2]


In this contribution, we first briefly discuss the SSB-less aspects of the objective, essentially saying that they belong to RAN4 to assess first, as already clarified in the WID objective. But then we also discuss the potential enhancements on SCell activation procedures, which we believe can be addressed independently in RAN2.
Discussion
1.1. SSB-less SCell operation for inter-band CA for FR1
As summarized in [1], SSB-less SCell has been already supported for intra-band CA since Rel-15, i.e. for a serving cell without transmission of SS/PBCH blocks, a UE acquires time and frequency synchronization with the serving cell based on receptions of SS/PBCH blocks on the SpCell or the SCell, of the cell group. The following are specification impacts in RAN2 for SSB-less SCell for intra-band CA.
Cited from 38.331:
	FrequencyInfoDL field descriptions

	<skip>

	absoluteFrequencySSB
[bookmark: _Hlk115276031]Frequency of the SSB to be used for this serving cell. SSB related parameters (e.g. SSB index) provided for a serving cell refer to this SSB frequency unless mentioned otherwise. The cell-defining SSB of the PCell is always on the sync raster. Frequencies are considered to be on the sync raster if they are also identifiable with a GSCN value (see TS 38.101-1 [15]). If the field is absent, the SSB related parameters should be absent, e.g. ssb-PositionsInBurst, ssb-periodicityServingCell and subcarrierSpacing in ServingCellConfigCommon IE. If the field is absent, the UE obtains timing reference from the SpCell or an SCell if applicable as described in TS 38.213 [13], clause 4.1. This is only supported in case the SCell for which the UE obtains the timing reference is in the same frequency band as the cell (i.e. the SpCell or the SCell, respectively) from which the UE obtains the timing reference.
For cells supporting RedCap, on handover, corresponds to the cell-defining SSB.

	<skip>


Cited from 38.306:
	scellWithoutSSB
Defines whether the UE supports configuration of SCell that does not transmit SS/PBCH block. This is conditionally mandatory with capability signalling for intra-band CA but not supported for inter-band CA.
	FS
	CY
	N/A
	N/A


During the offline discussion [1] in NES SI, many companies have the concern that many RAN1/RAN4 related details need to be figured out to extend SSB-less SCell to inter-band case. And these details may have extra RAN2 impacts, e.g. the timing offset between PCell and SSB-less SCell of inter-band, RRM impact, RACH impact and so on. The objective of SSB-less SCell for inter-band CA for FR1 is led by RAN4. Therefore, it is better for RAN2 to wait for RAN4 further conclusion before starting any design of higher layer procedures specific on SSB-less SCell for inter-band CA for FR1.
Proposal 1: RAN2 waits for RAN4 further conclusion before starting any design of higher layer procedures specific on SSB-less SCell for inter-band CA for FR1.
1.2. Enhancements on SCell activation
SCells provide a powerful mean to RAN networks in addressing:
· bandwidth resource needs in case of temporary capacity demands (possibly in different frequency ranges)
· channel diversity when used e.g. for duplication
· DL-only resources
· serving by different TRPs (with possibly different UL timing)
· SRS-only resources
· PUCCH transmissions associated with other SCells
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]NW implementation can as well leverage SCells in serving specific traffic on specific cells (e.g. in UL by using the LCP parameter allowedServingCells). 
However, SCells consume network energy and UE’s power since each SCell transmits the periodic reference signals (SSB, CSI-RS, etc.) and broadcasts SI. This is why, at least for UE power saving purpose, an SCell can be dynamically activated/deactivated by MAC CE, where, when deactivated, the UE does not monitor the CSI-RS and does not perform any UL or DL transmission on the SCell. Therefore, from a network perspective, when an SCell is deactivated for all UEs it is configured for, this also means no PDSCH/PDCCH/CSI-RS transmission and no PUSCH/PUCCH reception on that SCell, which represents significant energy saving. One could argue that if the cell remains activated but there is no traffic for any UE, there is also no PDSCH/PDCCH transmission and no PUSCH/PUCCH reception. True, but the periodic (UE-specific) CSI-RS transmissions still remain, which wastes significant energy. So there is NES benefit for the NW in deactivating an SCell.
Observation 1: NW can stop periodic CSI-RS transmission in an SCell deactivated for all its serving UEs, which saves NW energy.
Of course, it can be challenged what is a scenario when a configured SCell can be deactivated for all its serving UEs, or in that case why couldn’t it be removed from the UE’s configuration in first place. We think, on the contrary, that it can be a valid usecase when an SCell is used in complement of other cells to serve the same group of UEs. For example, one SCell can be configured as secondary cell for PDCP duplication commonly for a group of UEs. Other example is when an SCell is configured to serve only some specific traffic type (e.g. URLLC or eMBB). In such cases, the SCell can be deactivated for a UE when the Duplication is deactivated or when there is no data in the buffer for the targeted traffic. Specifically for the duplication case, it can be common that the duplication is activated only in response to channel degradation, which can be 1) rare and 2) common to the group of UEs. Therefore, in such usecases, the SCell is expected to be infrequently used, although ready to use when needed, even if this is in rare occasions.  
Observation 2: When configured for a complementary resource usage, e.g. PDCP duplication, an SCell is expected to be infrequently used, although ready to use when needed, even if this is in rare occasions.
Observation 3: Deactivating SCells when unused by any UE they are configured for can provide significant NES gain.
Clearly all above can already be achieved by network implementation, leveraging the (Enhanced) SCell Activation/Deactivation MAC CEs. However these MAC CE transmissions are dedicated signaling for each UE and so:
· Consume NW energy
· Delay the SCell activation/deactivation
Specifically, for the latter aspect, the timing associated with an SCell activation/deactivation is provided in TS 38.213, clause 4.3. where the upper bound is provided by the RRC requirement (16ms, 38.331 Table 12.1-1) and the lower bound is given by 3Nsubframe,uslot + 1 = number of slots from the associated ACK transmission, and this value is ~3ms irrespective of the numerology. The PDSCH to ACK delay can be made very short (in same slot if subslotLengthForPUCCH is configured) so is considered negligible compared to 3Nsubframe,uslot + 1. Note that RAN1 consistently specified the same latency requirement for all MAC-CE based activation commands e.g. see also MAC CE indications for ZP-CSI-RS resource configuration, DL TCI configuration, A-CSI configuration, SP-CSI configuration in PUSCH, SP-CSI activation in PUCCH, and SRS resource activation/deactivation [2], so that the vast majority of the 3ms are taken by the MAC CE decoding/interpretation in MAC layer.
Observation 4: Activating/deactivating SCells via (Enhanced) SCell Activation/Deactivation MAC CEs 1) consumes NW energy and 2) adds ~3ms latency for decoding/interpretation in MAC layer.
[bookmark: _GoBack]For some usecases, e.g. PDCP duplication activation, the 3ms can be an issue for some traffic types e.g. URLLC, which is why autonomous PDCP duplication activation has been introduced in R17 (Survival Time). But for such cases, if the duplication cannot take place in practice because a MAC CE needs to be sent to activate the SCell, then the R17 enhancements bring no benefit, latency-wise. And keeping the SCell always-on wastes considerable NW energy (since the CSI-RS keeps being sent in the secondary cell even when all UEs do not have duplication activated).
Note the focus mainly is on SCell activation since SCell deactivation is already performed autonomously by expiry of the associated inactivity timer (NW can save the explicit SCell deactivation MAC CE transmission, if it wants to). 
Proposal 2: It should be possible that PDCP duplication activation also implicitly triggers the activation of the SCell(s) associated with the activated secondary RLC entity(ies).
Conclusion
This contribution discusses topics associated with the WID objective for SSB-less operation, resulting in the following observations and proposals:
Proposal 1: RAN2 waits for RAN4 further conclusion before starting any design of higher layer procedures specific on SSB-less SCell for inter-band CA for FR1.
Observation 1: NW can stop periodic CSI-RS transmission in an SCell deactivated for all its serving UEs, which saves NW energy.
Observation 2: When configured for a complementary resource usage, e.g. PDCP duplication, an SCell is expected to be infrequently used, although ready to use when needed, even if this is in rare occasions.
Observation 3: Deactivating SCells when unused by any UE they are configured for can provide significant NES gain.
Observation 4: Activating/deactivating SCells via (Enhanced) SCell Activation/Deactivation MAC CEs 1) consumes NW energy and 2) adds ~3ms latency for decoding/interpretation in MAC layer.
Proposal 2: It should be possible that PDCP duplication activation also implicitly triggers the activation of the SCell(s) associated with the activated secondary RLC entity(ies).
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